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Introduction
In our country, about 100,000 - 150,000 burn patients seek
medical attention annually, with about 6% of them admitted to
burn hospitals. Mortality of burn patients in our country is
about 10%.1, 2, 3, 4, 5, 6
Burn mortality depends on the treating centre and severity
of the burn. In developed countries, about 1% of patients in
Emergency Departments are admitted due to burns. 
Mortality rates are about 5-6.5%. Each year, about 200,000
patients around the world die due to burn injuries.7 Burn in-
juries are one of the biggest public health concerns across the
globe, particularly in developing countries. Southeastern Asia,
especially India, and the Middle East have particularly high
mortality rates.7,8 These injuries impose a considerable burden
on the healthcare system. For example, in our country it is the
8th leading cause of years of life lost, and the 13th most com-
mon cause of disability-adjusted life years (DALY) lost.9
Therefore it has a huge economic burden on patients, their fam-
ilies, insurance companies and health care systems. Evaluating
and identifying potential factors affecting mortality in burn pa-
tients may help physicians to better treat the critical cases, and
help the authorities in the Ministry of Health to develop meas-
ures to prevent burns and burn mortality. We have found sev-
eral studies on the epidemiology of burns, but there is currently
a lack of reliable studies on mortality risk factors.10
We conducted this study to identify the major risk factors
for mortality in burn patients, while adjusting for other factors
by multivariable models. Multivariable models proved to be a
better basis for research in this field.10
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SUMMARY. Burn injuries put a huge financial burden on patients and healthcare systems. They are the 8th leading cause of mortality
and the 13th most common cause of morbidity in our country. We used data from our Burn Registry Program to evaluate risk factors for
mortality and lethal area fifty percent (LA50) in all burn patients admitted over two years. We used multiple logistic regressions to identify
risk factors for mortality. LA50 is a reliable aggregate index for hospital care quality and a good measure for comparing results, also with
those of other countries. 28,690 burn patients sought medical attention in the Emergency Department, and 1721 of them were admitted.
Male to female ratio was 1,75:1. 514 patients were under 15 years old. Median age was 25 (range: 3 months – 93 years). Overall, probability
of death was 8.4%. LA50 was 62.31% (CI 95%: 56.57-70.02) for patients aged 15 and over and 72.52% (CI 95%: 61.01-100) for those
under 15. In the final model, we found that Adjusted OR was significant for age, female sex, TBSA and inhalation injury (P < 0.05). LA50
values showed that children tolerate more extensive burns. Female sex, burn size, age and inhalation injury were the main risk factors for
death. Authorities should pay special attention to these variables, especially in prevention programs, to reduce mortality and improve patient
outcome. Children have better outcome than adults given equal burn size. Suicide rates are higher for women than men in our country.
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RÉSUMÉ. Les brûlures sont responsables d’une lourde charge financière pour les patients et les systèmes de santé. Elles représentent
dans notre pays la 8ème cause de mortalité et la 13ème cause de morbidité. En utilisant les données de 2 ans du programme de surveillance
des brûlures, nous avons évalué les facteurs de risque de mortalité (par régression logistique) et la surface létale 50% (SL50). Cette
mortalité 50% est un bon indicateur d’efficacité de soins et de comparaison entre centres et pays. Le service d’accueil des urgences a pris
en charge 28 690 patients parmi lesquels 1 721 ont été hospitalisés. Le ratio hommes/femmes était de 1,75/1. Cinq cent quatorze patients
avaient moins de 15 ans. L’âge médian était de 25 ans (3-93). La mortalité globale était de 8,4%. La SL50 était de 63,31% SCT (CI95
56,57-70,02) au-delà de 15 ans et de 72,52% SCT (CI95 61,01-100) en deçà. Les facteurs de risque de mortalité étaient l’âge, le sexe fé-
minin, la surface brûlée et l’inhalation de fumées, paramètres sur lesquels devraient s’appuyer les campagnes de prévention. Les brûlures
volontaires sont, dans notre pays, plus fréquentes chez les femmes que chez les hommes.
Mots-clés: brûlés, mortalité, facteurs de risque, inhalation de fumées
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Materials and methods
The Burn Registry Program in our country started a few
years ago. To evaluate and identify mortality risk factors
among patients with burns, we used data from two successive
years. All patients admitted due to burns during this period
were included in our study. 
The criteria of the American Burn Association (ABA) were
used for burn patient admission. All the data on burn patients
were collected through a registration system. Six trained staff
were responsible for interviewing the victims or their families
and filling in the specially-designed questionnaire. Validity of
the data was evaluated by four physicians. The patients were
followed from admission to discharge. 
All factors that can affect mortality and morbidity were
studied, such as age, sex, inhalation injury, the length of time
from injury to care, accompanying traumas, previous medical
history and illnesses, place of burn, presence or absence of par-
ents for burn children (unsupervised children), anatomic dis-
tribution of burns, seasonal variation, cause of burn, total
surface area of burns, burns due to explosion, ignition of cloth-
ing, mode of extinguishing the fire, extent of 3rd and 4th de-
gree burns, insurance coverage, level of education, type of
transportation to hospital, mode of burn (intentional or acci-
dental), previous clinical condition, any treatment for burns at
home (pre-hospital treatment), medical staff pre-hospital care,
ICU admission and mortality, length of hospital stay, infection,
SIRS, sepsis, multiple organ failure, culture of burn wounds,
antibiotics used, result of treatment, lab tests, mortality rate and
cause of death. 
We divided the patients into the following age groups:
under 15 years of age (children) and over 15 years (adults).
Multiple organ failure was defined as dysfunction of more
than one organ system despite organ support. Inhalation injury
was defined on the basis of exposure to smoke, burn in a closed
space, presence of carbonaceous sputum, signs of airway ob-
struction, deterioration of Po2 in serial arterial blood gas tests
and/or positive findings in bronchoscopy. Sepsis was defined
as systemic inflammatory response to infection and positive
blood culture. Wound cultures with more than 100,000 bacteria
in each gram of tissue were considered positive. SIRS was de-
fined as body temperature >38 or <36 C, heart rate >
90/minute, respiratory rate > 20/minute and white blood cell
>12000 or <4000.
We applied multiple logistic regressions to identify mor-
tality risk factors. Crude and adjusted odds ratios (OR) with
95% confidence intervals were reported. Statistical signifi-
cance level was (P < 0.05) for univariable and multiple logistic
regressions. We also calculated lethal area fifty percent (LA50
- the percentage of TBSA burned at which the probability of
death for the patient is 50%). We calculated the Odds Ratio
(OR) and Adjusted OR for each of the variables that can lead
to the death of the patient.
Data and statistical analysis were performed with SPSS 19
software. P values less than 0.05% were considered significant. 
Results
During the study, we saw 28,690 burn patients. 1721 of
them were admitted according to ABA criteria for hospital ad-
mission. Male to female ratio was 1,75:1 (Table I). Mean +/-
SD of age was 26.31 +/- 20.25. Age range was from 3 months
to 93 years old. Median age was 25 (IQR 16 - 37). 28.3% of
the patients were under 15 years old. 19.6% were under five,
and 5.5% were over 65 years old.
About 33.6% were referred from other hospitals to major
burn hospitals. TBSA burned ranged from 1 to 100%. Mean
(SD) of TBSA was 16.48 (20.67). The most common cause of
burn was flame (49.8%), followed by scald (35.7%). The cause
of burn varied across the different age groups. In patients under
15 years old, scald was the most common cause, while in adults
it was flame (Table I). 
More than 92.7% of burn cases were accidental, 5.07%
were suicidal, and about 1% were intentional. The median of
TBSA burned in accidental cases and in occupational cases was
similar, but in suicide cases it was much higher and the differ-
ence was significant (p<0.001).
Mean length of hospital stay was 14.41 days (range 0 - 64
days). In suicide cases it was twice as long. Probability of death
was 8.4%. 
We had 1721 cases and 514 were under 15 years old.
Lethal Area 50 for total cases was 64.71 (CI 95%: 58.44-
73.47). Lethal Area 50 for adults (patients aged 15 and older)
was 62.31 (CI 95%: 56.57-70.02), and for children (patients
aged less than 15) it was 72.52 (CI 95%: 61.01-100).
In uni-variable logistic models, females were more vulner-
able to death than males (crude OR: 1.83, P < 0.002). In the
multivariable model, this relationship remained significant (ad-
justed OR was 3.77, P < 0.0001) (Tables II, III). In the multi-
variable model, the adjusted OR of death for age was 1.05
Total Gender Cause
Age group male female scald flame contact electrical chemical
Freq (%) Freq (%) Freq (%) Freq (%) Freq (%) Freq (%) Freq (%) Freq (%)
< 5 360 (22.18) 214 (20.56) 146 (25.13) 146 (70.19) 47 (22.60) 3 (1.44) 3 (1.44) 9 (4.33)
5-14 154 (9.49) 104 (9.99) 50 (8.61) 26 (25.49) 64 (62.75) 0 9 (8.82) 3 (2.94)
15-24 272 (16.76) 182 (17.48) 90 (15.49) 7 (3.27) 166 (77.57) 4 (1.87) 33 (15.42) 4 (1.87)
25-34 325 (20.02) 236 (22.67) 89 (15.32) 6 (2.21) 199 (73.16) 7 (2.57) 51 (18.75) 9 (3.31)
35-44 216 (13.31) 143 (13.74) 72 (12.39) 3 (1.67) 148 (82.22) 2 (1.11) 25 (13.89) 2 (1.11)
45-54 132 (8.13) 82 (7.88) 50 (8.61) 12 (11.01) 78 (71.56) 4 (3.67) 14 (12.84) 1 (0.92)
55-64 83 (5.11) 46 (4.42) 37 (6.37) 8 (13.56) 43 (72.88) 3 (5.08) 2 (3.39) 3 (5.08)
65 + 81 (4.99) 34 (3.27) 47 (8.09) 10 (16.39) 38 (62.30) 4 (6.56) 7 (11.48) 2 (3.28)
Total 1623 1041 581
Table I - Age, sex distribution and causes of burn cases
Type of risk factor Odds Ratio p-Value
Inhalation injury 7.98 <0.0001
Age 1.03 <0.0001
TBSA 1.05 <0.0001
Female sex 1.88 0.001
Table II - Odds ratio and risk factors for death
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(P < 0.0001) (Table III). 
With an increase of 1% TBSA, probability of death from
burns increased by 1.7%. 
Crude OR of death due to flame burns was 10.81: when
compared with burns caused by other substances, in the multi-
ple logistic regression model this relationship was no longer
statistically significant (P = 0.189) while the OR was 2.08. 
Probability of death, crude and adjusted odds ratio of death
among the patients is shown in Table III.
As we reported previously, we calculated the total costs
for all patients in this period. The average total cost per patient
was about $2810. Mean total cost per year was $2,417,595.
Mean burn cost for every percent of TBSA was $162, while
mean burn cost for hospital stay was $195 per day.
Discussion
Burn injuries are an important public health concern and
are associated with high morbidity and mortality. In this paper,
our aim was to identify mortality risk and predictive factors in
burn injuries. 
The risk of death among burn patients was 8.4% and LA50
for all of the patients was 64.7%. This means that half of the
patients with approximately 65% TBSA burned would die. 
LA50 differs in other reports: in 2003 in China, LA50 was
reported to be 94% and 87% for full thickness burns.11 In 2005,
it was reported to be 80% in Taiwan and about 60% in the
UK.12,13
There are three interesting reports from the UK. The first
two papers showed that LA50 decreases with age, especially
in patients over 65 years old, where it falls to 28%.13,14 The
third report stated that LA50 had not changed in 20 years.15 In
2004, a report from the USA stated that an LA10 of 73% in
burn patients fell to 50% if they had inhalation injury.16 In a re-
port from Kuwait, LA50 was 76.5% for adults and 41.8% for
the elderly, similar to reports from the UK.17 LA50 was 39%
in a report from Africa,18 which is much lower than our result.
In the Czech Republic, it was reported that LA50 was 55% and
that it decreased with age.19
It seems that more educational and preventive programs
are needed in our country and in countries like the USA in
order to achieve a better outcome for burn patients. 
To the best of our knowledge, there is no paper that com-
pares LA50 values for adults with those of children. Our study
found that LA50 was 62.3% for adults and 72% for children.
This means that children can better withstand the trauma of an
equal-sized burn, and that their probability of survival is higher
for the same percentage of TBSA burned. 
Our findings also showed that female sex, age and larger
burn size (TBSA) were the major risk factors for mortality in
burn patients. There are two reports from Muller and Sharma
stating that the probability of death was higher in females than
in males, even after adjusting for TBSA,20, 21 and the results of
our study confirmed this. 
Cause of burn did not influence mortality. Flame burn was
a risk factor for mortality in univariable analysis, but was no
longer significant after adjusting for TBSA. Other pa-
pers22,23,24,25 also reported burn size and TBSA to be the main
risk factors for death. Previously, it was reported that scald was
the main cause of burns in children under 5 years old and
flames the most common cause in older children. Our study
confirmed this report, and the fact that cause of burn had no
influence on outcome.23,26,27
As for intent, there was no significant relationship between
intentional injury and outcome. Suicide cases had more exten-
sive burns than other cases (P < 0.0001). However, in the mul-
tivariable model, when adjusting for burn size, there was no
relationship between intention and death. As we reported pre-
viously, self-immolation is the most common method of sui-
cide in our country. In this study, we noted that the proportion
of suicide burn cases was relatively higher than in developed
countries, and very similar to developing countries like India
and Pakistan.23,26,27,28,29,30,31 Moreover, women were up to three
times more likely to commit suicide. In developed countries,
however, suicide by burning is equally distributed between
males and females.32,33 Also, the rate of suicide is lower than
in developing countries.34,35
In our study, probability of death was lower than in pre-
vious reports from our country, but still higher than in devel-
oped countries. This may be due to a high proportion of severe
burn  injuries and a higher incidence of suicide in our country.
The more serious the injury, the greater the probability of
death. 
Mean TBSA in our study was 16.5 +/- 20 percent, while
other reports stated it to be 18.5% in Africa and 14% in Spain.
In Taiwan it was also 14%, but only 7% for burns covering
more than 40% TBSA, and in a report from Salt Lake City the
mean TBSA was 14.1% and LA50 was 81%.18,14,12,7,16
In the latter report, the total mean cost per patient was
about $40,000 and LA50 was 81%. In a report from the UK,13
the total mean cost was about $25,000 and LA50 was around
60%. In our centre, total mean cost was about $2810 and LA50
was about 65%, which tells us something about quality and
cost-effectiveness of burn treatment in different countries. 
Applying multivariable models is the best way to identify
the major risk factors of death in burn patients. In our study we
found burn size, age, inhalation injury and female sex to be the
main risk factors. This information is very important for au-
Variable Death probability % Crude OR p-value Adjusted OR p-value
Age - 1.03 <0.0001 1.05 <0.0001
Gender
Male 6.57 1 0.002 1
Female 11.41 1.83 3.77 <0.0001
TBSA - 1.09 <0.0001 1.09 <0.0001
Cause
Other 1.61 1 <0.0001 1 0.189
Flame 15.01 10.81 2.08
Inhalation injury
No 2.86 1 <0.0001 1 0.01
Yes 19.81 8.39 1.71
Table III - Multiple logistic regression
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thorities to develop proper infrastructure facilities and
strengthen preventive and training programs for physicians,
staff and patients to improve quality of care and survival rate.
This study also showed that deep 3rd and 4th degree burns,
chronic disease and concomitant disease, as well as cause of
burn, had no relation to the outcome of the burn patients.
Our burn registry program was established to record and
manage data on burn patients, and this is the main research pri-
ority of epidemiologic studies in our country. This program is
a way to collect data on the death rate and causes of death in
burn patients, as well as on therapeutic procedures and their
outcome. It is useful for a uniform evaluation of burn centres,
and will help policy makers to decide on the most appropriate
services, and on preventive and training programs. It also helps
to evaluate the main risk factors for mortality, identify vulner-
able groups, and improve patient survival.
Conclusion
LA50 is higher in children than in adults. Cause of burn
and intention had no influence on mortality. Burn size, female
sex and age are the most significant predictors of mortality in
burn patients. Suicide is more prevalent in our country, espe-
cially among women.
Acknowledgments. We are very grateful to Mrs. A.
Kermanshahi, Mrs. M. Milani, Mrs. B. Kamranfar, Mrs. Z.
Karami and Mrs. R. Amiri for their cooperation and support.
Funding/Support. This study was conducted with a grant
from the Vice-President’s Office – Research, Iran University
of Medical Science.
BIBLIOGRAPHY
1. Ahmadi M, Ranjbaran H, Azadbakht M, Heidari Gorji M, Heidari Gorji
A: A survey of characteristics of self-immolation in northern Iran. Ann
Med Health Sci Res, 4 (Suppl 3): S228-32, 2014.
2. Goodarzi M, Reisi-Dehkordi N, Daryabeigi R, Zargham-Boroujeni A:
An epidemiologic study of burns: Standards of care and patients’ out-
comes. Iran J Nurs Midwifery Res, 19(4): 385-9, 2014.
3. Vaghardoost R, Ghavami Y, Sobouti B, Mobayen MR: Mortality and
morbidity of fireworks-related burns on the annual last Wednesday of
the year festival (charshanbeh soori) in Iran: an 11-year study. Trauma
Mon 18(2): 81-5, 2013. 
4. Ahmadijouybari T, Najafi F, Moradinazar M, Karami-matin B et al.:
Two-year hospital records of burns from a referral center in Western
Iran: March 2010-March 2012. J Inj Violence Res, 6(1): 31-6, 2014.
5. Karami Matin B, Karami Matin R, Ahmadi Joybari T, Ghahvehei N et
al.: Epidemiological data, outcome, and costs of burn patients in Ker-
manshah. Ann Burns Fire Disasters, 25(4): 171-7, 2012.
6. Karimi H, Motevalian SA, Rabbani A, Motabar AR et al.: Prediction
of mortality in pediatric burn injuries: R-baux score to be applied in
children (pediatrics-baux score). Iran J Pediatr, 23(2): 165-70, 2013.
7. Mathers C, Fat DM, Boerma J: The global burden of disease: 2004 up-
date. Geneva: World Health Organization, 2008.
8. Ahuja RB, Bhattacharya S: Burns in the developing world and burn
disasters. BMJ, 329(7463): 447-9, 2004.
9. Naghavi M, Abolhassani F, Pourmalek F, Lakeh MM et al.: The burden
of disease and injury in Iran 2003. Pop Health Metr, 7(1): 9, 2009. 
10. Sadeghi-Bazargani H, Mohammadi R: Epidemiology of burns in Iran
during the last decade (2000-2010): review of literature and method-
ological considerations. Burns, 38(3): 319-29, 2012. 
11. Jie X, Baoren C: Mortality rates among 5321 patients with burns ad-
mitted to a burn unit in China: 1980-1998. Burns, 29(3): 239-45, 2003. 
12. Tung KY, Chen ML, Wang HJ, Chen GS et al.: A seven-year epidemi-
ology study of 12,381 admitted burn patients in Taiwan - using the In-
ternet registration system of the Childhood Burn Foundation. Burns,
31 Suppl 1: S12-7, 2005. 
13. Jeevan R, Rashid A, Lymperopoulos NS, Wilkinson D, James MI: Mor-
tality and treatment cost estimates for 1075 consecutive patients treated
by a regional adult burn service over a five year period: the Liverpool
experience. Burns, 40(2): 214-22, 2014.
14. Roberts G, Lloyd M, Parker M, Martin R et al.: The Baux score is dead.
Long live the Baux score: a 27-year retrospective cohort study of mor-
tality at a regional burns service. J Trauma Acute Care Surg, 72(1): 251-
6, 2012.
15. Rashid A, Khanna A, Gowar JP, Bull JP: Revised estimates of mortality
from burns in the last 20 years at the Birmingham Burns Centre. Burns,
27(7): 723-30, 2001. 
16. Barrow RE, Spies M, Barrow LN, Herndon DN: Influence of demo-
graphics and inhalation injury on burn mortality in children. Burns,
30(1): 72-7, 2004. 
17. Khashaba HA, Al-Fadhli AN, Al-Tarrah KS, Wilson YT, Moiemen N:
Epidemiology and outcome of burns at the Saud Al Babtain Burns,
Plastic Surgery and Reconstructive Center, Kuwait: our experience over
five years (from 2006 to 2010). Ann Burns Fire Disasters, 31; 25(4):
178-87, 2012. 
18. Tyson AF, Boschini LP, Kiser MM, Samuel JC et al.: Survival after
burn in a sub-Saharan burn unit: challenges and opportunities. Burns,
39(8): 1619-25, 2015. 
19. Hájek S: Prognosis of burns in adults. Soud Lek, 34(1): 1-3, 1989. 
20. Muller MJ, Pegg SP, Rule MR: Determinants of death following burn
injury. Br J Surg, 88(4): 583-7, 2001.
21. Sharma PN, Bang RL, Ghoneim IE, Bang S: Predicting factors influ-
encing the fatal outcome of burns in Kuwait. Burns, 31(2): 188-92,
2005.
22. Groohi B, Alaghehbandan R, Lari AR: Analysis of 1089 burn patients
in the province of Kurdistan, Iran. Burns, 28(6): 569-74, 2002.
23. Karimi H, Montevalian A, Motabar AR, Safari R et al.: Epidemiology
of paediatric burns in Iran. Ann Burns Fire Disasters, 25(3): 115-20,
2012.
24. Karimi H, Motevalian SA, Rabbani A, Motabar AR: Prediction of mor-
tality in pediatric burn injuries: R-baux score to be applied in children
(pediatrics-baux score). Iran J Pediatr, 23(2): 165-70, 2013. 
25. Karimi H, Momeni M, Momeni M, Rahbar H: Burn injuries during
pregnancy in Iran. Int J Gynaecol Obstet, 104(2): 132-4, 2009. 
26. Saadat M: Epidemiology and mortality of hospitalized burn patients in
Kohkiluye va Boyerahmad province (Iran): 2002-2004. Burns, 31(3):
306-9, 2005.
27. Mohammadi AA, Danesh N, Sabet B, Jalaeian H, Mohammadi MK:
Self-burning: a common and tragic way of suicide in Fars Province,
Iran. Iran J Med Sci, 33(2): 110-3, 2008. 
28. Mohammadi AA, Danesh N, Sabet B, Amini M: Self-inflicted burn in-
juries in southwest Iran. J Burn Care Res, 29(5): 778-83, 2008.
29. Lari AR, Joghataei MT, Adli YR, Zadeh YA, Alaghehbandan R: Epi-
demiology of suicide by burns in the province of Isfahan, Iran. J Burn
Care Res, 28(2): 307-11, 2007.
30. Ahmadi A, Mohammadi R, Stavrinos D, Almasi A, Schwebel DC: Self-
immolation in Iran. J Burn Care Res, 29(3): 451-60, 2008.
31. Mabrouk AR, Mahmod Omar AN, Massoud K, Magdy Sherif M, El
Sayed N: Suicide by burns: a tragic end. Burns, 25(4): 337-9, 1999. 
32. Pham TN, King JR, Palmieri TL, Greenhalgh DG: Predisposing factors
for self-inflicted burns. J Burn Care Rehabil, 24(4): 223-7, 2003.
33. Nakae H, Zheng YJ, Wada H, Tajimi K, Endo S: Characteristics of self-
immolation attempts in Akita Prefecture, Japan. Burns, 29(7): 691-6,
2003. 
34. Palmu R, Isometsa E, Suominen K, Vuola J et al.: Self-inflicted burns:
an eight year retrospective study in Finland. Burns, 30(5): 443-7, 2004.
35. Theodorou P, Phan VT, Weinand C, Maegele M et al.: Suicide by burn-
ing: epidemiological and clinical profiles. Ann Plast Surg, 66(4): 339-
43, 2011.
